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Program/Abstract # 2
Localized RNAs, localized translation, and developmental
asymmetry
Elizabeth Gavis
Department of Molecular Biology, Princeton University, Princeton, NJ, USA
Intracellular mRNA localization establishes protein asymmetries
for polarization of somatic cells, oocytes, and embryos. In both
invertebrates and vertebrates, mRNA localization during oogenesis
generates asymmetric distributions of maternal determinants to
establish the embryonic body plan. Localization of bicoid and nanos
mRNAs to opposite ends of the Drosophila oocyte provides the sources
for protein gradients that pattern the anterior–posterior body axis of
the embryo. Using a system for ﬂuorescent tagging of mRNAs in vivo,
we have been able to visualize movement of bicoid and nanosmRNAs
in living oocytes. Results from cell biological studies show that these
mRNAs are localized concurrently by different localization pathways
and reveal new complexities in mRNA localization mechanisms.
Biochemical assays have begun to identify components of a localiza-
tion-competent nanos RNA–protein complex and current efforts aim
to determine how localization of nanos and its translation are coupled
through these factors. The importance of mRNA localization and
translational control to nanos function in the nervous systemwill also
be discussed.
doi:10.1016/j.ydbio.2008.05.006
Program/Abstract # 3
Switching from repression to activation: Post-transcriptional
regulation of BMP2 synthesis
Melissa B. Rogers, Shan Jiang
Biochemistry and Molecular Biology, UMDNJ — NJ Medical School,
Newark, NJ, USA
Elevated BMP2 synthesis is associated with increased lung cancer
malignancy and poor patient prognosis. Increased BMP2 levels also
are involved in other pathologies, such as vascular calciﬁcation. Using
transgenic and cell culture BMP2 expression models, we discovered
that an ultra-conserved post-transcriptional cis-regulatory element in
the BMP2 3′untranslated region (UTR) markedly repressed BMP2
expression in cells which do not synthesize BMP2 (e.g., non-
transformed lung cells or pluripotent mesenchymal cells). In contrast,
the ultra-conserved sequence markedly stimulated BMP2 expression
in cells that express BMP2 (e.g., transformed lung cells). Biochemical
methods demonstrated that cytoplasmic nucleolin binds the BMP2 3′
UTR. Overexpression of nucleolin in transformed lung cells blunted
the activating effect of the ultra-conserved sequence in these cells.
Conversely, siRNA knockdown of nucleolin in non-transformed lung
cells dramatically induced BMP2 protein without changing the BMP2
mRNA level. Thus nucleolin normally inhibits BMP2 synthesis in
normal lung cells via ultra-conserved sequence. Furthermore, in-
creased nucleolin levels can inhibit abnormal BMP2 synthesis. Our
studies have revealed novel mechanisms that naturally down-regulate
the BMP2 gene in tissues where BMP2 expression is dynamically
regulated (developing heart) or pathologically induced (transformed
lung cells, aorta and coronary vasculature).
doi:10.1016/j.ydbio.2008.05.007
Program/Abstract # 4
Pattern formation by small RNA signals
Marja Timmermans, Daniel Chitwood, Fabio Nogueira, Shahinez Madi
Cold Spring Harbor Laboratory, 1 Bungtown Road, Cold Spring Harbor,
NY 11724, USA
Plant stem cells not only serve as a persistent source of cells from
which lateral organs arise, they also produce signals important for
the patterning of lateral organs. Our work focuses on small
regulatory RNAs as potential signals. Leaves of higher plants exhibit
a varying degree of asymmetry along their dorsoventral axis. This
asymmetry is speciﬁed via the polarized expression of class III
homeodomain-leucine zipper (hd-zipIII) genes, which specify dorsal
cell fate. Through detailed in situ hybridization analyses we were
able to show that this polarized hd-zipIII expression is set up by the
graded expression pattern of a 21-nucleotide microRNA, miR166.
More recently, we have shown that this miR166 gradient is
generated through the opposing activity of a different small
regulatory RNA, the transacting siRNA tasiR-ARF. A further twist to
the story is added by the observation that tasiR-ARF in turn is regu-
lated by a third small RNA, miR390. Our observations identify a novel
mechanism of pattern formation in which cell fates along a
developmental axis are speciﬁed through the opposing activities of
distinct small RNAs. miR390 and tasiR-ARF deﬁne the dorsal side of
the leaf by restricting the expression domain of miR166, which in
turn delineates the ventral side by restricting expression of the HD-
ZIPIII transcription factors. Importantly, comparison of the expres-
sion patterns of small RNA precursor transcripts to those of the
mature small RNAs provides evidence that small regulatory RNAs
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may trafﬁc between cells, which offers the intriguing possibility that
small RNAs may function as mobile signals in development.
doi:10.1016/j.ydbio.2008.05.008
Program/Abstract # 5
Bucky ball establishes animal-vegetal polarity in the oocyte and in
the follicle cell layer in zebraﬁsh
Florence L. Marlow a, Franck Bontems b, Roland Dosch b,
Mary C. Mullins a
a
Department of Cell and Developmental Biology, University of
Pennsylvania, USA
b
Department of Zoology, University of Geneva, Switzerland
Establishing oocyte animal-vegetal (AV) polarity is crucial for
determining the prospective embryonic axis and for establishing the
germline through localization of the germ cell determinants in lower
vertebrates. The ﬁrst AV polarized oocyte structure is the Balbiani
body, an evolutionarily conserved oocyte asymmetry present in all
animals examined, including humans. Although identiﬁed more than
150 years ago, genes acting in Balbiani body assembly have not been
identiﬁed in vertebrates. Here we report the molecular identity of the
zebraﬁsh bucky ball (buc) gene and show that it is required to
assemble this universal asymmetric oocyte structure. Without buc,
oocytes remain symmetrical, no Balbiani body forms, and vegetal
mRNAs are not localized. In contrast, animal-pole mRNAs expand into
vegetal regions in buc mutant oocytes, but patterning within the
expanded animal pole is intact. Interestingly, somatic cell fate also
relies on buc. In buc mutants toomany somatic cells within the follicle
cell layer develop as micropylar cells. This animal-pole speciﬁc so-
matic cell fate permits sperm to access the egg in zebraﬁsh. In buc
mutants, excess micropyles cause polyspermy. We show that buc
functions during early oogenesis to polarize the oocyte, to establish
the Balbiani body, and to localize mRNAs along the AV axis thereby
establishing the ﬁrst axis of the future embryo. The expansion of
animal identity in oocytes and follicle cells suggests that somatic cell
fate and oocyte polarity are interdependent.
doi:10.1016/j.ydbio.2008.05.009
Program/Abstract # 6
Large P body-like RNPs form in C. elegans oocytes in response to
arrested ovulation, heat shock, osmotic stress, and anoxia and are
regulated by the major sperm protein pathway
Jennifer A. Schisa a, Molly C. Jud a, Michael J. Czerwinski a, Megan P.
Wood a, Rachel A. Young a, Christopher M. Gallo b, Jeremy S. Bickel a,
Emily L. Petty a, Jennifer M. Mason a, Brent A. Little c
a
Central Michigan University Biology Department, Mt. Pleasant,
MI, USA
b
Johns Hopkins School of Medicine, Baltimore, MD, USA
c
University of North Texas, Department of Biological Sciences, Denton
TX, USA
As C. elegans hermaphrodites age, sperm become depleted, ovu-
lation arrests, and oocytes accumulate in the gonad arm. Large
ribonucleoprotein (RNP) foci form in these arrested oocytes that
contain RNA-binding proteins and translationally masked maternal
mRNAs. Within 65min of mating, the RNP foci dissociate and fer-
tilization proceeds. The majority of arrested oocytes with foci result in
viable embryos upon fertilization, suggesting that foci are not dele-
terious to oocyte function. We have determined that foci formation is
not strictly a function of aging, and the somatic, ceh-18, branch of the
major sperm protein pathway regulates the formation and dissocia-
tion of oocyte foci. In addition, three P body proteins, DCP-2, CAR-1
and CGH-1, and two stress granule markers, poly (A) binding protein
and TIA-1, localize to oocyte RNP foci; these data are the ﬁrst in vivo
demonstration linking components of P bodies and stress granules in
the germ line of a metazoan. Furthermore, our data demonstrate that
formation of oocyte RNP foci is inducible in non-arrested oocytes by
heat shock, osmotic stress, or anoxia, similar to the induction of stress
granules in mammalian cells and P bodies in yeast. These data suggest
commonalities between oocytes undergoing delayed fertilization and
cells that are stressed environmentally.
doi:10.1016/j.ydbio.2008.05.010
Program/Abstract # 7
RNA transport in the oocyte cytoplasm: How to get there
from here
Kimberly L. Mowry a, James A. Gagnon a, Jill A. Kreiling a, Timothy J.
Messitt b, Catherine A. Pratt a, Young J. Yoon c
a
Department of Molecular Biology, Cell Biology and Biochemistry, Brown
University, Providence RI, USA
b
Maine Medical Center, Portland, ME, USA
c
Division of Biology, California Institute of Technology, Pasadena, CA,
USA
In many organisms, localization of maternal mRNAs provides the
basis for developmental polarity. Among vertebrates, Vg1 mRNA is a
prominent example of a localizedmRNA that plays a role in embryonic
patterning. Vg1 mRNA encodes a peptide growth factor and is
localized during oogenesis to the vegetal cortical cytoplasm of Xeno-
pus oocytes. In order to understand the mechanisms underlying
directional RNA transport, we have probed the molecular interactions
leading to assembly of a transport-competent RNA–protein complex.
Our results have allowed us to trace the pathway for cytoplasmic RNA
localization, from initiating events in the oocyte nucleus to the motors
that accomplish RNA transport in the oocyte cytoplasm.
doi:10.1016/j.ydbio.2008.05.011
Program/Abstract # 8
Global analysis of mRNA localization reveals a prominent role in
the organization of cellular architecture and function
Eric Lecuyer a, Hideki Yoshida a, Neela Parthasarathy a, Christina Alm a,
Tomas Babak a, Pavel Tomancak b, Henry Krause a
a
Donnelly CCBR, University of Toronto, Toronto, ON, Canada
b
Max Planck Institute of Molecular Cell Biology and Genetics, Dresden,
Germany
The localization of mRNA molecules is an important regulatory
mechanism for targeting proteins to speciﬁc cellular compartments,
although the overall prevalence and variety of transcript localization
events remains unknown. To characterize subcellularmRNA localization
dynamics during earlyDrosophila embryogenesis, we conducted a high-
throughput Fluorescent In SituHybridization (FISH) screen of over 4000
distinct mRNAs, and show that the majority of expressed mRNAs (71%)
are subcellularly localized. Many novel varieties of subcellular localiza-
tion patterns were identiﬁed, implicating localized mRNAs in the
assembly and regulation of diverse cellular modules and processes.
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